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Aviation for Coast Defense 

T he news that the Commonwealth of Australia has 
decided to build a naval air fleet which is to consist 
of six sqaadrons of twelve seaplanes each affords an 
insight into that country's farsightedness. Having n surface 
ana nearly as large as the United States, but with a popn- 
Ulicc of only 5,000,000, Australia naturally cannot afford 
to maintain a surface fleet Uiat wonld be ade<|uatc to defend 
its extensive coast line against foreign invasion. But the low 
production and maintenance cost of aircraft advantagcously 
soires the problem of eheap coast defense. 

The experience of the late war and, even more so the 
OBleome of the recent bombing tesU off the Virginia Capes 
prove that airplanes and seaplanes are capable of effectual 
offense as well as of observation and (he attendant protection 
vorfc. pursuit. It is not overstating the ease to say that when 
bombing and torpedo-carrying airplanes or seaplanes will have 
been fully developed, a country possessing such machines in 
adequate nombere with a properly trained persoimel will be 
espable of succesafully defending its coast line against any 
naval attack. Of course, to make such n coastal aviation fnUy 
effei.tive it must also comprise the necessary proportion of 
(Asarvation and pursuit machines. 

The prediction, often made in the past, that the airplane 
wonld eventually become the defensive weapon por sarccHencs 
s which cannot slioulder beav 

. .o keep a semblance of 
a fighting fleet in the shape of coast defense monitors, pro- 
tsded ernisers and destroyers, which often were acquired 
second hand to reduce the expense. The 
•etc capable of doing was to show the conntrv 
foreign ports, for any first class navy would ha'ra 
lo the bottom with little loss to itself. These third r 
were therefore rather an expensive plaything to the 

nsidering that their actual value for national 
n the neighborhood of nit. But now the advent 
«f offensive aircraft promises to change this situation. Small 
tonntriw which in the past had no means of adequate de- 
fense agaiust a powerfnl agressor now find in the airplane 
the very weapon they were looking for. It is effective and 
*«ap, and besides it soon becomes obsolete. The latter point 
a the hnildisg up of a huge air fleet through 
s and thus every country large 
^ to build up and to maintain 


Australia is not alone to 1 

^th American countries are making a strong effort to put 
B>er coast defenses on the aerial plan, so to speak, and the 
Jfetberlanda, among others, are hniljdng up an up-to-date air 
face for the proterHon of the Butch East Indies. 


•he accumulation of older Ij 



The Monopisne Is Returning 

I T U becoming increasingly evident that there U a disUmst 
tendency among aeronanUcal engineers to return to tin 
monoplane type, at any rate for single-engined machines 
The reason for this reversal of poU^ is the tractor bi- 
plane haa been brought to sneh a state of efficiency that a 
better performance can only come from wing sections embody- 
ing much better L/D cbaracterUtics than are now avaflable. 
While several new wing sections of suppoeedly superior design 
arc under development, these have not as yet onerged from the 
experimenUl stage. Hence the monoplane offers a much more 
immediate field for improvements of performance. 

Owing to the lack of interference such as oeeura in supmv 
imposed or tandem wing arrangements the lift of a monoplane 
wing is about 25 per cent more efficient than that of a faiplanci. 
If, then, the parasite resista 

than in a biplane, the former type naturally 1 

Now, in a biplane the main portion of the 
is represented by the struts and wire trnm 
wing cells together. In a monoplane this parasite r 
can either be greatly reduced or rise entirely done away w 
by using semi-cantilever or full cantilever wioga. The Loening 
monoplane represents the former system; the Junkers and 
the Fokker tbo latter. 

In cither case the monoplane type has proven to be greatly 
superior in performance to biplanes of the same wing loadin,? 
and power loading. In operation this means that a monoplane 
can either carry the same load as a biplane with lesa horee 
power, or that with the some horsepower it can cany a greater 
load or have a better performance. 

The importance of this development is obvious insofar as 
commercial aerortautics is concerned, for it tends to make more 
economical the operation of civil airplaneB. 

The cantUever monoplane has, with respect to the biplant, 
some farther advantages which mainly concern the comfort 
end well-being of the passengers. With the wings fitted flnslj 
with the top of the fuselage the aceesa into the cabin of a 
monoplane is as easy as stepping into a limousine. On the 
other hand, in flight the passengers enjoy almost unrestricted 
vision downward, which adds to the pleasures of flying. The 
experience of the European airways seems to prove that aerial 
|)es«engcrs are, particulnriy on long flights, subject to spells 
of boredom which oven the comforts of up-to-date cabins do 
not succeed in allaying. It has been found that the moH; 
disgruntled passengers are in geneiul those whose vision of 
the onUide world during the whole fli^t U limited to az. 
engine mounting or to a couple of struts, when they wonld bci 
keen to watch the farmhouses and railroads, the harbors and 
inlets, etc. These may seem trivial details, but if aerial travel 
is to be made attractive to the p 
detmls should not be overlool 



The New Longren Airplane 


The Longrea Aireraft Corp., of Topeka, Kansas, in its 
latest model has endeavored to meet the demand for a moder- 
ate prieed airplane for nse aa a business and pleasure vehicle 
b7 the individoal owner. The machine, which is Ulastcated 
herewith with the wings folded, is adaptable for short and 
long jonmers and passenger carrying. The cost of operation 
is low, and what will be eepecially appreciated by the in- 
dividual owner is that a complete repair list is fnmiahcd with 
each machine and all parts are numbered and carried in 
atock. The spaoe required to house the machine is small due 
to the foldii« wings. A detailed description and apecifications 
of the machine follow. 

FiMlage 

The fnaelage is made of bard vulcanised fiber molded to a 
good streamline form. The fiber U fastened on the top and the 
bottom center lines to two aab longerona and is reinforced 
with laminated ash ribe, giving an exceptionally strong and 
r^d aestimbly that is resilient and shock resisting. The fiber 


Tail Plana 

The tail surfaces are made tliirk enough to require a mia- 
iimun of external bracing, only twe braces being used, and no 
wires. Rudder and elevators are operated by torque tube. 
The torque tnbe also acts as the front spar of these controls, 
the same as in the ailerons. The elevator controls are entirelv 
enclosed in tlie body and the rudder control has a short arm 
and only a very abort wire exposed. The elevators are int»- 
cbangeable and also the two halves of the stabilizer. The 
tail skid U of the steel leaf spring type, faired, and 
to the lower longeron directly under the last body rib. The 
compression load of the skid is carried by a dDralamin emn- 
pression plate. The skid is of a neat and compact deeiga, 
giving maximum strength with minimum reeistence. 

The cockpit is entered through a aide door which is de- 
signed to retain the strength of the body. The pilot and 



Sid* a.vd Pbont Views or the Lohgubh Two-Seater with Wisos Folded 


naed has a strength irei^t ratio double that of plywood or 
veneer and cannot be splintered or shattered. The combustion 
point of 650 deg. F. is an added advantage over wood or 
fabrio covering, and makes it practically fireproof. The 
fuselage is water-pfoofed inside and ontside after assembly. 
The cockpit opening is reinforced with ash ribs. The side 

door, while permitting easy entrance and exit, is designed to 

preserve the full strength of the fuselage at this point. 

The U.8.A. No. 2 wing section, slightly modified, is used. 
This section is especially adaptable for a commercial airplane 
of this size. Tbs wing spars are bnilt up “I” sections of 
spruce. The rib# sre made with plywood web and ash cap 
strips. Fittings are standardized and interchangeable. Ail- 
erons are fitted on tbe upper wing only and arc interchange- 
sble, Aileron oontiol is by torque tnbe with the operating 
arm in line with the rear hinge of the wing. Swivels are 
provided on tbe arms to allow the wings to fold without 
affecting tbe controls The center section is anpported by four 
short atruta and braced by streamline straps in front and a 
‘•V” tnbe at the rear. 

Tbe Warren truss syatem ia used and is ao arranged as to 
allow the wings to be folded without disturbing the setting of 
the wings or oontrola No adjustments are required for the 
operation. Four fitting pins are unlocked and removed and 
tbs wings folded back. For towing, the wings are braced 
to tbe biaiy with tubes provided for the purpose. This elim- 
inates danger from rongh roads, The maehine when folded 
can be tow^ behind a car from landing field or garage without 
dam^. The folding wing featuro is the best solution to the 
housing problem. 


passenger sit side by side on an upholstered seat of comfort- 
abla width. The seat is the same width as the standard Pull- 
man seat, and is cushioned. 

The standard stick and foot-bar controls are convenimt 
for instruction and are arranged to leave no moving parts 
exposed. This arrai^ment makes a clean and roomy cockpit 
with no danger of the pilot or passenger's clothing catchtng 
on any part. Tbe aluminum instrument board ia in view of 
both the pilot and passenger and carries the necessary in- 
struments and engine controls. Those instrumrats includes 

pressure gage, motometcr, engine switch and engine conbul 

Baggage space is provided under the scats. A windshield 
completes the comfort of the occupants. 

Engina 

A Lawrence three.cy!inder radial air-cooled engine of 
60 hp. is bolted directly to tbe aulistantial plywood nose panel 
of the body, giving a strong simple mounting. The ei^ns 
cowling continues the lines of the fuselage, leaving only the 
ribbed portion of the cylinders exposed to the air. 

Landing Gear 

The landing f^ar is neat and simple in design. Tbe stream- 
line struts terminate at the lower end in the duralumin shock 
absorber housings which enclose the shock absorbers. The 
axle is faired to give a lifting section. The leading edge of 
the axle fairing is used as the rompreasion member between 
the landing struts, The trailing ed^ is attached to tbe axle 
and riaea and falls with it. Both the leading and trailing 
edges are of duralnmin. The tension members of tbe landing 
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gear are streimline straps. The wheoU are faired with dura- 
luroin sheet giving a light but stiff and durable fairing. 

Tau Plight 

"TlTe^k^ff advf— 


The Austin Life-Floa 


is now available regarding the air- 
by W. J. Austin & Co., of Swansea, 
summarily deecribed in our isane of 


ine eaKe-oH was on a wet field with grass so high it 
'“««=hinc loft the ground in ill tt 
H. Smith, 186 pounds, who did the testing, put the machine 
.Hmnel. .n.n., 1 ™,... A -*her strength-testing stunts. 

«. 11 la. 

.til's; tubular ring with the ' rir’ cylit^deii‘''li^It^ "'l^hi^' 

l Z I £■ eylmder has a valve communicating with the tnbes. 

::*ft:ai«: opening the valves the latter are imraedlatdv i 



Additional inf< 
plane life-float « 

En^and, which 
July 11. 1921. 

This “life-float” is of the collapsible type, taHcg up |,nt 
comparatively little apace, and is capable of snppoiting fcair 
p^ns. It consists of two compressed air cylind^ oimr 
which are secured two tubes of balloon fabric in the manner 
shown m the accompanying sketch. One end of each tube is 
r of the compressed air cylinder so that lie 
tn^^^abut the ends of the otier, thus forming' a 
Each 
and on 

. . --- “nmeoiately inflabid, 

i oval-shaped n.g of considerable buoyaasy. 
me two feet below it, by means of fabrio 
: over the tubes, is a folding wooden pUtfoim, 


ip,. Sss pi 


It 


The Rigid Airship Situation 
Orders have gone ont for a sharp reduction of the personnel 
at I^kehurst, N. J., the Naval Air Station for airahipa, aa a 
result of the destruction of the ZB-2. In anticipation of tbe 
amval of the ill-fated dirigible a crew in excess of 500 was 
bail* maintained to assist in getting tbe craft in and out of 
the hangar. It is expected to maintain about 100 men at the 
Ration, the remainder being transferred to other air station 
<HT to the ships of the fleet. 

Estimates prepared by the Bureau of Naval Aeronaatka 
sre that $760,000 will be required to complete the ZR-1 which 
u under construction at the Naval Air Station at Lakehnrst, 
N, J. The amount already spent for the rigid ia $1,360,000 
■ne Navy asked Congress for $1,000,000 to complete the air- 
mip, but the item was stricken 'from the Naval appropriatioQ 
bill and made a part of the lump stun appropriation for 
aircraft. The amount necessary to complete the construeUon 
will be drawn from this fnnd. 

Virtually all the material required for the ZR-1 haa been 
purchased, according to Navy Department officials, and it is 
now being fabricated at Philaddphia. When this is finished 
i^ll be shipped to Lakehnrst for assembly. The work of 
erection is about 26 per cent complete. It will require fully 
a year, m the opinion of Rear Admiral Moffett, chief of the 
Bureau of Naval Aeronautics, before the airahip is finished. 

Mexican Air Transport Service Starts 
The first Mexican sir transport service was inaugurated on 
Aug, 3(1, last, between Mexico City and Tampico by the 
Jfeican Air Transport Co. The airplane, a Lincoln-Standard 
Tourabout” fitted with a 150 hp. Hiapano-Suiza engine 
a passenger and 165 lb. of mail. The pilot was C. V. 
«rknp. The maehine left Mexico Ci^ at 7.06 a. m„ stopped 
S t**t ^ 45 al Tampico without any 

_ Wliile this first flight was in the nature of an experiment, 
nipany intends to establiah a regular service 


the opc 


before loi^. 


New York to San Francisco 
A Fiat engined Ansaldo A300-3 purchased from the Aero 
Import Corp. by Mr. James Otis of San Francisco recently 
•ompleted the trans-continental flight, with Lloyd Bertand 
a* pilot, and the owner and mechanic as passengers. 



Schematic Drawing 


Austin Life Float 


upon which tbe ocenpante stand. A wall of net may be 
fitted between tbe platform and the tubes, to prevent any- 
one from slipping “overboard”. 

'When in use this life-boat U 7 ft. long by 4 ft. widet i*e 
diameter of the inflated tubes being 1 ft. 4 in. When de- 
flated, it folds up to an overall len^h of 6 ft. and a width 
of 1 ft 3 in.; the depth then is only 6 in. The approximite 
weight ia 56 lb. 

Daring tests carried ont before representatives of i.he 
British Air Ministry an Anstin life-float complete with two 
paddles was dropped into the sea from an Avro flying at. a 
height of 100 ft. The test proved that the lift-float viQ 
survive veiy rough treatment, for no damage resulted to 'ie 
equipment. 

Another test carried ont by members of the Swansea Swim- 
' Club demonstrated that the bnoyaney is greatlv in excess 


Air Service Machines Use Lakeside Oil 

^ 'United States Army airplanes were included in (he 
unitary forees coneentraM in the West Virginia coal mne 
riot zone, the C. L. Maguire Petroleum Co. on Sept. 2nd ro- 
eeive J an order for 2 cars of Lakeside aviation oil to be 
shipped direct to the military command in the riot area. 

An outstanding featnre of the transaction was tbe service 
given the order by the Ma^ire company who dispatol^ •■io 
shipment by express within 24 horns after the order was 


A Proposed Aeronautical Safety Code 


At a meeting held in WaahingtoD, D. C., some time ago a 
syllaboa of a pTopnsed Aenmaotical Safety was pie- 

aentad. This code it ia QDdeiatood was prepared by the Bureau 
of Standards. The following representatives of varione organ- 
izations interested in this problem were invited and most of 
them were preaent. 

Society for Antomotire Engineers. David Beeeroft, Piee.; 
C. F. Clarkson, Oen. Mgr.; Oleim L. Martin, Member of 
Conncit; L. M. GrifSth, Member of Aeronantio Div. ; John R. 
Cantle.v. Meetings Committee; Prof. E. P. Wareer, Mas.<>. 
Institate of Teeb. 

Bureau of Standarde. Dr. S. W. Stratton, EHrector; Dr. E. 
B. Rosa, Chirf of Div. I ; Dr. L. J. Briggs, Chief of Div. VI ; 
Dr. H. C. Diekiitson, Chief. Airplane Power Plant See.; Dr. 
M. O. Lloyd, Chief of Safety Section ; Mr. Arthur Halsted, 
Safety Se<^oD. 

V. S. Navy Department. Commander Kenneth Whiting, 
Office of Naval Operations. 

P. S. Poet Oglee Department. Maj. E. C. Zell, Oen. Snpt., 
Air Hail Service. 

D. 3. War Deportment. Maj. Walter R, Weaver, Air Ser- 
vice, Maj. Harold Haitney. 

Naliowei Advisory Committee for Aeronautics. Dr. J. S. 
Amea, Chairman of Bxeentive Committee; O. W. Lewis, Exe- 
cutive Secretary. 

Noiiortat Aircraft Undermriters Association. Mr. Ely, Pres- 
ident; A. Ryder, Manager. 

National Safety Council. Geo. E. Peterson, Travelers Ins. 
Co.; J. G. Baukat, Travelers Ins. Co. 

Onderuriters Laboratories. A. R. Small, Vice Prea. 
Manufacturers Aircraft Association. S. S. Bradley, General 

American Engineering Standards Committee. Dr. A. S. Mc- 
Allister, Acting Secretary. 

While the report was discossed both favorably and unfav- 
orably it is being printed to indicate the length to which such 
standardization and regulation can go even in so new and 
ehaaging an art as aeronautics. Some of the members feel 
that if each a rode is not prepared immediately, some teea 
informed organiration may ^e nnwise action. It is felt by 
many that the time has not come yet for sneh a code bnt it 
affords snggestions which wiU be read with intereat, 

AMERICAN AERONAUTICAL SAFETY CODE 
Proposed Divisions 
INTRODUCTORY PART 

Scope and application of the nice ; Exceptions ; General re- 
quirements ; Nomenclature ; Deflnitiona 
PART 1. AIRPLANE STRUCTURE — DESIGN, CON- 
STRUCTION AND TESTS 

Design of airplanes; Arrangemmtt; Constroction ; Wind 
tnnnel; Static and flying teats; Inspection; Specifications for 
materials and parts ; Minimnm factors of safety ; Stress eal- 

PART II. POWER PLANT — DESIGN, CONSTRUCTION 
AND TESTS 

Design of Power plant; Construction; Fnel tanks; Piping; 
Labrication; Ignition; Cooling; Exhanst; AnxUiaries; Engine 
controls; Inspection and teats; Specifications and tests for 
materials; Factors of aafety. 

PART lU. EQUIPMENT, MAINTENANCE AND OPERA- 
TION OP AIRPLANES 

Instruments; Safety devices; lights; Inspection; Main- 
tenanoe; Repairs; Shipments; Marking; Log records. 

PART rv. SIGNALS AND SIGNAL EQUIPMENT 
Signal equipment for airdromes and aireraft; Flags; lights; 
Beacons; Radio; Signals. 

PART V. LANDING FIELDS AND AIRPORTS 
Clasailleation ; Size ; Maridsgs ; Building restrietioa ; Equip- 
Baogsn. 


PART VI. TRAFFIC, FLYING AND PILOTAGE RULES 
Rights of way; Flying over cities; Trick and exhibitkn 
flying; Ballast; Take-^; Landings; Airrontes; Control. 
PART VII. QUALTFICATIONS FOR AVIATORS AND 
AERONAUTS 

Physical Qualifications; Experience; Technical knowledge. 
PART Vm. BALLOONS, PARACHUTES, KITES, ETC. 

Desiim end construction of balloons; Inflation; Equipment; 
Inspection; Maintenance; Log records; Traffic rules; Demgn 
and ronstruetion of parachntes; Maintraance; Operation. 
PART IX. AIRSHIPS — NON-RIGID, SEMI-RIGID AND 
RIGID 

Design and constrnction of non-rignd, sani-rigid, and rigid, 
Airahips; Inspection; Tests; Specifleations for materials 
Eqnipment; Instruments: Maintenance; Inflation; Operatii^ 
rules Mooring; Log records. 

Proposed Outline of Table of Contents 
Section 1. Scape of tbe Rule* and General Reguirements 
Role 10. Srope of the Rules 

11. Application of the Rnles 

12. Waiver of the Rnles 

13. Unhampered Development of the Industry 

14. General Facilities for Airdromes 

15. Standardization of Aireraft of a type, of Air- 

dromes, of Signals 

16. Local Executive Authority 

17. Record of Aircraft Accidents 
See. S. Nomenclature and Definitions 

Rule 20. General Terminology for Aircraft 
21. Glossary 

PART 1. AIRPLANE STRUCTURE — DESIGN, CON- 
STRUCTION AND TESTS 

See. JO. Design and Arrangement of the Airplane Struclurs 
Rnie 100. General Requirement for the Design of the Air- 
plane Structure 

101. Safety Features in the Arrangement and Design 

of the Airplane Structure 

102. Fire Protertion by Design of the Airplaas 

103. Landing Gear Design 

104. Control Surfaces and Controls, Performance and 

Arrangement 

105. Inherent Characteriaties of Equilibrium, Taxying 

and in Flight 

Sac. Jl. Design of the Airplane for the Potcer Installation 
Rule 110. Fire Protection by Arrangement of the Power 
Installation 

111. Engine Mounting 

112. Location of Engines 

113. Engine Cowling 

114. Location of Tanks 

115. Propeller Clearances 

See. 12. Fabrication of the Airplane Structure 

Rule 120. General Requirements for Fabrication of the Am 
plane S^ctnre 

121. Use of Bolts, Taper-pins, Turnbnckles, Shackles, 

Fittings, etc. 

122. Use of Wires, Cables, Stays and Tension Mem- 

bers 

123. Use of Stmts, Spars, Lougerons and Ribs 

124. Use of Fabrics, Plywood, Sheet Metel and Mie- 

cellaneons Materi^ 

126. Installation of Electric Systems and Condoeton 

126. Protection of Wood and Metallic Parts 

127. Welding and Heat Treatments 

* Bee. 13. Tests, Inspection and Manufacture of the Airplane 
Structure 

Rule 130. Teats of Materials and Parts of the Airplane 
Structure 
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131. Wind-Tunnel Tmts 

132. Static Tests for Airplane Types 

133. Performanee and Flight tests for Airplane Types 

134. Assembly and Alignment of the Airplane 

135. Inspection of the Factory of the Airplane Struc- 

tnre 

136. Instructions and Data for Erection and Main- 

tenance of the Airplane Structure 

137. Test Fl%ht before Delivery 

Sec. 14. Materials, Members and Parte of the Airplane Struc- 

Buie 140. General Specifleations for Materials 

141. Oenoral Specifications for Fabricated Parts 

142. Wood-Propeller Specifications 
Sec. IS. Methods of Stress Calculation 

PART II. POWER PLANT, DESIGN, CONSTRUCTION 
AND TESTS 

See. 20. Design and Arrangement of the Forcer System 
Rule 200. General Requirements for the Power Plant 

201. The Design and Construction of Tanks 

202. Piping Systems 
203 The Fuel System 

204. The Labrication System 

205. The Ignition System 

206. The Cooling System 

207. The Exhaust System 

208. Tbe Arrangement of Engine Anxiliaries 
200. Engine ControU 

Sec. 21. Fabrication of the Forcer Plant 
Rule 210. General Requirements in Engine Fabrication 
Sec. 22. Teste, Inspection and Manufacture of the Porter Plant 
Rule 220 Tests of Materials and Parts of the Power Plant 
221. Standard Type and Production Tests for Aircraft 
Engines 

223. Instructions and Data tor Assembly and Main- 
tenance of the Power Plant 
223. Bench Test for Each Motor 
See. 23. Materiala and Parts of the Prmer Plant 
PART III. EQUIPMENT, MAINTENANCE AND OPERA- 
TION OF AIRPLANES 
Sec. .V) Equipment of Airplanes 
Rule 300. Ucncral Equipment Reqairements for Airplanes 

301. Fire Extingul^ers on Airplanes 

302. Instruments on Airplanes 

303. Safety Devices and Eqnipment on Airplanes 

304. RmergEncy Apparatns on Airplanes 

305. Equipment of Persons on Airplanea 

306. Auxiliary Eqnipment and ita ^fe Disposition 

307. Electric Equipment 

308. Lights for Ni^t and Cloud Flying 

See. 31. Maintenance and Reinspection of Airplanes 
Rule 310. General Maintenance Reqairements for Airplanes 

311. Inspection after Each Croes-Conntiy Flight or 

Day of Use 

312. Inspection Before Airplane Flights 

313. Test Flights of Airplanes 

314. Routine Maintenance of Airplanes 

315. Protection from Weather and Moisture of Air- 

planes 

316. ^pleoisbing Gasoline and Supplies of Airplanes 

317. Repairs of Airplanes 

318. Protection of Aircraft in Shipment 

Bsc. .12. Identification and Operating Retards for Airplanes 
Rule 320. Tbe Marking of Airplanes 

321. Leg Books and Leg Records for Airplanes 
PART IV. SIGNALS AND SIGNAL EQUIPMENT 
8tc.yi0. Signal Equipment for Airdromes 
Rule 400. Gene^ Signal Equipment fmr Airdromea 
40L Radio Equipmmit for Airdromea 

402. Flags, Wind Cones, Oround Strips, etc. 

403. Signal Light Equipments for Airdromea 

404. Aerooantmal Beseems 
See. 41. Signal Equipn^t for Aircrafl 

Rule 410. Gene^ Signal Equipment for Aircraft 


411. Radio Equipment 

412. Special Viable ai 
tor Aireraft 


and Audible Signal Equipment 


413. Signal-Ligbt Eqnipment f< 
4IA Navigation Li^ts tar Aii 


' Aircraft 


r Signals 


See. 42. Signals 
Rule 420. Means for Signalling 

421. Landing Signals and Director Indications by Day 

422. Course Signals bv Day 

423. Landing Signals and Direction Indication by 

Night 

424. Conrse Signals by Ni^t 

425. Warning Signals 

426. Storm rad Weathe 

427. Fog Signals Afloa 

428. Distress Signals 

429. Signals for Taxying, l^unebing rad I^ndiig 

PART V. LANDING FIELDS AND AIRPORTS 
Sec. 50. Airdromes for hand Planes — Landing Fields 
Rule 500. General Requirements for r^rwling- pjclds 


501. C 

■502. Dimensions, Grade, Drainage, etc. of Landing 
Fields 

603. Day Markings for lemding Fields 

604. Night Markings for T.aii,tlng Fields 

505. Illnmination at the Landing Field 

506. Fire Protection rad Gasoline Storage at Landing 

Fields 

507. Orientation of the Lan^ng Field rad Buildiogs 

508. Roadways rad Paths on the Landing Field 

509. Special Eqnipment for Landing Fields 
Sec. 51. Airdromes for Seaplanes — Airports 

Rule 510. General Requirements for Airports 
511. Classification of Airports 

612. Dimensions, Breakwaters, Currents, Tides, et<', 

613. Dav Markings for Airports 

614. Night Markings for Airports 

515. lUomination at Airports 

516. Fire Protection and Gasoline Storage at Airpciits 

517. Orientation of tbe Airport and Buildings 

518. Haidar Arrangement and Facilities at Airports 

519. Special Equipment for Airports 
Sec. 52. Airdromes for Balloons and AirsUps 

Role 520. Hangars and Mooring Eqnipment 
PART VI. TRAFFIC, FLYING AND PILOTAGE RULES 
See. 60. Rights of Way for Aircraft 
Rule 600. Rights of Way in General 
601. Bights of Way in Taxying 


605. Rights of Way of F 


T Aircraft Operaltoi 


611. Trick and Exhibition Flying 

612. Safe Altitudes over Inhabited Districts 

613. Ballast 

614. Flying of Kites 

615. Prohibited Areas about Mailed Hospitals, 

Churches, etc. 

616. Marking of Wireless Stations with High Tovrera 
See. 62. Safety Measures for Starting, Takt.af and Flying of 

Rd<^6»?^tajting the Mot 
6ZL Safetv Heasurra 

623. Safetv Measnrra 

624. Safety Measures for Landing 

626. Safety Measuns in Flight 

626. Dropping ObjeeU from Airplanes 

627. Fli^t above Airdromes 

628. Pedestrians and Vehicles cm the landing Field 
See. 63. Rules for Cross-Country FUght of Airplanes 

Rale 630. Graerai Reqairements for Cross-Cotutry Tn;ffie 
631. Coavrational Altitodea 


Taxying 

Take-off 
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632. Airways and Airroataa 

633. FUgbt over Citias 

634. Dedaiation of Fli^t 

635. Paaenger AeomuDOdataoDS 

636. Fliglit onder Conditions of Low Clond Layers 
5ee. 64. PiloM^e BtiUt for Taxying and Starting Motor of 

Rule 640. Preeantioiis for Pilots in Making Ready for 
Flight 

641. Handling the Motor, Starting and Idling 

642. Handlii^ the Airpane while Taxying 

643. Preeantions when Airplane la left Standing 

See. 63. Pilotage RtUes for Take-off and Landing of Atrploner 
Rule fiWI. General Preeautions for Take-off 

651. Handling the Airplane Daring Take-off 

652. Management of the Airplane in Emergency Sit- 

nations daring Take-off 
053. Qeoeral Preeautions for Landing 
654. Handling the Airplane daring TamHinp- 
666. Management of the Airplane in Forced T-endin^^ 
See. 66. Pitotage Rulen in Free Flight of AirpUinee 
Rale 680. General Precautions for Pilots During Plight 

661. Control and Speed 

662. Handling the Motor in Flight 

663. Conditions Indicating Forced Landings 

664. Procedare when Lost 

665. Acrobatics 

PART VTI. QUALIFICATIONS FOR AVIATORS AND 
AERONAUTS 

See. 70. Covtpetenee of Pilot* for Airplanee 

Role 700, General Qaaliflcations and Abilities of Pilot 
Aviators 

701. Physical Qaaliflcations of Pilot-Aviators 

702. Experience QoaliScations of Pilot-Aviators 

703. Te^nical Knowledge Re<i aired of Pilot-Aviators 
See. 7f. Competence of Pilote for Bailoone and Airshipe 

Aeroetate 

See. 72. Qualifeotione of Kaeigatore for Air-^raft 
See. 73. tjualifieatione of Engineere for Aircraft 
PART VIII- BALLOONS, PARACHUTES, KITES, ETC. 
See. SO. Detign and Conelruction of Bailoone 

Rule 800. General Reqairementa of Design and Arrange- 
ment of Balloons 

SOI. The Inflation Tube of Balloons 
802. Material and Fabricated Parts of Balloons 
See. 81. BgtiipmenI of Balloons 
Role 610. General Equipment Requirements for Balloons 

812. Inatroiuents for Balloons 

813. Safety Devices and Eqnipmcait of Balloons 

814. Emergency Apparatus for Balloons 
816. Electric Equipment of Balloons 

See. 82. Maintenance and Inspection of Balloons 

Rule 820. General Maintenimce Requirements for Balloons 

821. Inspections of Balloons 

822. Maintenance of Balloons 

823. Protection of Balloons from Weather and Me- 

chanical In^ry 
82A Repairs to Balloons 
Sec. S3. Inflation and Deflation of Balloona 

Rule 830. Preparation for Inflation of Balloons with Hy- 
drogen 

831. Handling at Hydrogen Cylinders 

832. Handlii^ the Balloon during Inflation 

833. The In^tion Signal 

834. Handling Gie Balloon during Deflation 

835. The Development of SentineU daring Deflation 

and Inflation 

Sec. B4. Identification and Records for Balloon Operation 
Rate 840. Marking of Balloons 

841. Leg Books and Log Records for Balloons 
See. 85. Operating and Pitotage Rules for Balloons 
Rale 850. General Pilotage Rales for Balloons 
861. Laonching Balloons 
852. Operating Balloons in FUg^it 
863. Einargency SitoatioDs of Balloons in Flight 


g of Balloons 

865. Mooring and Transporting Balloona 

866. Conditions for Passenger Flights 
Sec. 86. Design and Construction of Parachutes 

Rnle 860. Materials and Fabricate Parts of Parachutea 
Sec. 67. Uaintenanee, Inspection and Identifleation of Pur*. 

Rnle 870. Rontine Maintenance of Psrachates 
Sec. 88. Operation of Parachutes 

Rule 8S0. General Facilities and Methods of Operatmn 

881. Operation of Paiachntes from Balloons 

882. Operation of Parachutes from Airships 

883. Operation of Parachntes from Airplanes 
864. Parachute Landing Precantions 

PART IX. AIRSHIPS — NON-RIGID, SEMI-RIGID AND 
RIGID 

See. 90. Design of Non-Rigid Airships 

Rnle 000. Oraeral Featores of the Design of Non-Rigid 

901. Blower Equipment for Non-Rigid Airabipa 
Sec. 91. Design of Semi-Rigid Airships 

Rnle 910. General Features of the Design of Semi-Ri^ 
Airships 

911. Tension and Compression Stress Distributiosa 
over the Airships 
Sec. 92, Design of Rigid Airships 
See. 9.1. Tests and Manufacture of Airships 

Rule 930. Materials and Fabricated Parts of Airships 
See. 94. Equipment of Airships 

Rule 940. General Equipment Requirements for Airships 

941. FHre Extinguisher Equipment for Airships 

942. Instruments on Airships 

Sec. 95. Maintenance aud Inspection of Airships 
Set. 96. Inflation and Deflation of Airships 

Rnle 960. Preparation at the Hangar for Inflation with 
Hydrogen of Airships 

961. Deplo 3 nnent and Equipment of Sentinels aad 

Operators during Inflation of Airships 

962. Handling of Hydn^en Cylinders for Airship la- 

flatjon 

96.3. Handling Che Airship during Inflation 
964. The Inflation Signal 
Sec. 97. Operating and Pilotage Rules for Airship* 

Rnle 970. General Pilotage and Operating Methods for Air- 
ships 

971. Valve Settings on Airships 

972. Launching of Airships 

973. Pilotage Rnles for Airships in Flight 

974. Navigation Rules for Airships 

975. Landing of Airshipa 

976. Mooring of Airships 

977. Routine Maintenance of Airships 

978. Communications between Land and Airships 
See. 98. Identifleation and Operating Records of Airshipa 

Rule 9b0. Marking of Air^ips 

981. Log Books and Log Records for Airships 

Roma Being Assembled 

The work of erecting the semi-rigid dirigible Roma, pur- 
chased recently from the Italian Government for the Army 
Air Service, hu been begun at Langley Field. The prelimin- 
ary preparations are ont of the way so that the work may 
proceed rapidly. It will be six months, however, before the 
airship is ready to fly. 

The Roma has completed all of the various test flints, is 
Italy. She was knocked down when shipped to the United 
States. 

Friealey Falcon Designer 

The designer, builder and pilot of the Fricstey Falcon, 
B. M. Spencer, has severed his eonnectiem with the Frieulsy 
Aircraft Corp. which be was with in the capacity of Chief 
Engineer. 


Tlie Fairey Type HID Seaplane 
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Faihey Type HID Seaplane Built for the Austrauak Naval i 


The Australian Naval Air Service has recently initiated a 
program of construction with the launching of the A.N.A.l, 
a Fairey type HID seaplane. This machine is forerunner of 
u squadrons ot 12 marhines each which the A.N.A.S. has on 
its program of construction. 

The original of the type lliD, the type HI, first appeared 
is 1917 with a 260 hp. Sunbeam engine. A modification of 
this machine, the HIA, was fitted with a landing gtrar and was 
used as a general purpose ship’s plane. Later air bags and hy- 
drovanos were fitted for a series of exi>eriments in landing on 
*e sea. A further change was made by replacing the Hosts sod 
iscressing the wing area while still using the same fuselage 
and engine, in which form the mai-hine was used as a sea 
bomber. Finally came the type HIC with a 375 hp. Rolls- 
Royce "Eagle” engine, smaller wings, and a resulting greater 
sp^ than the bomber. The machine did good work in re- 
ecanaissance, and modifications of it were built from time to 
time. One of three ntodifications was the machine which was 
to liave Wn flown across the Atlantic by Sidney Pickles, the 
modifications in this ease being in the form of increased wing 
area to carry the extra fuel toad. Another modification was 
flic Fairey entry for the 1919 Schneider Cup Race. In this 
machine the wing area had been reduced to increase the speed, 
■od the seaworthiness of the craft increased in anticipation of 
nm^ weather. 

The type HID, which is illustrated herewith, is another 
modification of the HIC as far as minor details are concerned 
but is essentially the same machine. The construction 
thnugbout follows orthodox seaplane practice with one or 
two exceptions which are worthy of mention. Chief among 
theae exceptions is the Fairey variable camber gear. This 
gesr is very simple snd has given good results in practice, 
msterially lowering the landing speed of any ntBchine to which 
it is fitted. It consists for the most part of a flap extending 
ovw the full length of the wing and hinged on the rear spar. 
ThU flap is operated by the pilot throufA a control wheel and 
worm gears by means of which the maximum camber may be 
put on the wing for climbing and gliding and the minimum 
for lei-el flying. The flap is plainly shown in the accompany- 
ing picture. 

An aoproximate estimate, in the abseoce of data, of the 
actual lift eoefllcient attained with this gear is in the neigh- 
borhood of 0.9 absolute. As a result of this a fairly high wing 
loading can be employed without a proportional increase in the 
landing speed. 


Another exception to usual practice is found in the engine 
mounting. The Rolls-Royce “Ea^e” of 360 hp. is mounted 
in such a manner that the whole front portion of the faselai;e, 
up to a point jost behind the engine, is a separate unit with 
straight longerons, and b.v undoing a few bolts the entro 
engioe can be removed en bloc from the fuselage. 

The following is a brief apecifieatios of the maehine ; 



Aircraft Steam Engine 

Invention of a system of steam propulsion for airships is 
claimed by Captain W. P. Durinall, who was a British nai’al 
officer daring the war, and np to a year ago staff captain in 
the chief mechanical and electrical engineers’ department of 
the Royal Air Force. 

It is maintained that the new system will function at alti- 
tudes hitherto unattainable with Che ordinary type of intenial 
eombnstion engioe. 

The invention is said to do away completely with the 
ordinary boiler, the steam being generated by means of in- 
ternal combustion power or beat energy. The snperheated 
steam beat energy is supplied to specif steam motora which 
are reversible and can be controlled from a central eontixd 
station. Only heavy oil is used as fuel, and it is claimed tliot 
the driving machinery can be safely plaeed inside the fiaine 
of the ai^ip instead of in separate gondolas outside, tins 
bringing about a great redaction in air resistance and cto- 
sequently reducing the power required for propulrion. 

The engine or steam motors, as Captain Durtnall calls them, 
are of the double-acting type, requiring no flywheels. 


Aviation Insurance 

Under the management of Mr. R. R. Blythe, formerij a 
lieutenant in the Royal Air Force, Messrs. Johnson ft Higgins, 
Insurance Brokers, 49-51 Wall St., New York City, have 
created a department to handle all forms of aviation insurance. 
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“Who’s Who in American Aeronautics” 

tMX, by TIM Ve/ol Co,, tote.) 

Every taeek, AVIATION AND AIRCRAFT JOURNAL prinU the biographical sketch of 
man who are f»-ominent in American .4eroneuUics. These sketches will be published later in 
pamphlet form. As so many of the officers change their stations often, it is believed that a 
•“—li-annuai issue will be necessary. In compilations of this character many errors and om- 
eill be appreciated of {corrections are sent to “ff’ho’s IV ho" Editor. 
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Forest Fire Patrol Work 


What the Air Service is secomplishing along the line of 
font ftre patrol work and the 'method of operatioo is partly 
shown by the following ontline of the work carried on daring 
the months of May, Jane and July by Flight B of the 12th 
Observation Squadron, the headquarters of which U at 
Kogsleg, Arizona: 

Geographical survey maps marked off into coordinate 
sections were used ; on spotting the fire the observer com- 
nmnicBted with tlie nearest radio station. Radio stations were 
located at Tucson and Nogales landing flelda In making the 
radio report the following method was used. 

<a) Station call, three times. 

( b ) Key letter for route and observer. 

(c) Fire — FFP. 

(d) Old fire— O. New fire— N. 

(e) Location by coordinates. 

The maps were coordinated into live mile squares, whicli were 
further subdivided into one mite squares. In reporting a fire 
its location in the five mile block was first given as, for ex- 


tliere was no wind the observer reported "No.” under (i). 
Tbns a typical fire report would be "ZD, ZD, XY, PB'F, 
N, 7K 3B1, AS, CB, SG8, 16N.” Inuneiately upon reoei'ing 
the radio report, the operator relayed the report to Forertry 
Headquarters by telephone. 

The observer mode record of all information sent by nidio 
and turned this information in at the radio station immediately 
upon landing. This informatioD was telephoned to Foraitry 
Headquarters to act as a check on the radio oommunicaiion. 
The rJiserver while patrolling, if there are no fire* to report, 
iieverthe’eas <«mmunh»ted with the radio station every ten 

(a) Station call repeated three timea. 

(b) Key letter for route and observer. 

Ic) RAS — signifying nothing to report. 

The observer was reqnired to check out with the radio 
station by a system of panels before leavii^ the vicinitj of 
the airdrome to insure that his radio set was properly fimo- 
tioniiig. For this purpose each observer has a key letter, also 



ample, T-K. It was further located in the one mile s({nnre 
by tile additional coordinates of the one mile square in which 
the fire was located. The one mile squares were divided 
usually into four quarters. The upper left hand comer num- 
bered 1 ; the upper right hand comer 2 ; the lower rii^t liand 
comer 4) and the lower left hand comer 3; thus placing the 
fire within one quarter of a mile of its location. A typical 
location mi^t be "7 K 3 A 2”. This would locate a fire in 
the five mile block, 7 K ; in the one mile block 3 A, and in the 
upper right hand quarter mile section. The system of co- 
ordinating was a very simple one, as follows: each five mile 
block was immbered from left to right and lettered with 
capital letters from top to bottom, the one mile sqnares were 
riniilarly numbered from left to right and lettered from top 
to bottom with small letters. 

(f) .Area in acres — A15 (IS acres) AS (less than one 

Ig) Cover — CT (Timber) 

CB (Brash) 

CO (Open) 

CX (Burned or cut over) 

(b) Slope— SL (Levd) 

SO (Gentle) 

SS (Steep) 

Report on slope was followed by direction tetter, N.S.E.W. 
Thus a typical report under (h) would be “S G N”, indicating 
aloping; gently to tfae north. 

(i) '‘Jround wind velocity and direction as, for example, 
16 N* I would indicate north wind of 15 miles per hour. If 


a key letter for the route he is patrolling and a corresponding 
panel for key letter. 

A eoordioiilted map is kept in the flight operations room. 
All forest fires are marked on the map. Active fires known 
and located are marked with red-beaded pins, old fires ex- 
tinguished are marked with black-headed pins. New ilres 
discovered by the observer and not notified by Foresters are 
marked with yellow-headed pins. The pilot and observer are 
required to report to the operations room and carefully sbidy 
the map, verify the location of all fires on tbrir maps, And 
receive such other information and instructions that might 
pertain to the day’s patrol. Immediately upon landing the 
pilot and observer again proceed to the operations room, 
reporting all information they have gained. 

During the time of this patrol Forestry officials were i>er- 
mitted to ride over the forest areas patrolled, in order to 
assist them in fighting fires. In each case the Forestry ofiBcials 
were required to apply in writing to the camp oommamler. 
The usnal release form was used in every case, and a report 
of each snch fli^t made with tfae name of the Forei:try 
official, was submitted to Corps Area Headquarters. 


Chicago-Evanston Air Line 
The I^aPcarie Brothers are using a Cnrtisa Seagull float 
seaplane on the service they are maintaining between Edge- 
water Beach, Evanston and Chicago. The machine carries 
three passengers and will make the trip from the loop in 
Chicago to the beach in 10 minntea. 



Aircraft Engine Development 


Some Technical Problems in Aeronautics * 


In tbe July Usoe of tb« Journal of the Soeioln of Automo- 
tivi Bnffinearo appenre an intoreeting pap«r on the subject 
of tbe reqairementa of aeronantic powerplant development, 
written by Meesrs. O. J. Mead and li. E. Pierce, Aeronanticai 
Engineers with the Wright Aeronautical Corporation of Pat- 
erson, N. 3. This paper dumssea the probable trend of 
development of aviation engines, showing tbe reasons for the 
types which are likely to bMome more or lees standard. 

After reviewing the development of the various t>'pes of 
engines and analysing the effect of their eharaclerislirs on 
airplane performance, the authors, in summarizing the situa- 
tion, state that we have not reached the limiting size for any 
typc of engine as regards the maximum power available. 

So increase in engine performance ean be exi>ected unless 
new materials of construction, new fuels or new cycles of 
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operation are made available. Continned development will 
refine tbe practices of the art and result in bettering tbe life 
of the engine and the service it renders, rather than its per- 
formance. Therefore, increased airplane performance must 
be secured mainly by improvement in airplane design. Great 
advance seems to be possible in this direction. One reason 
for the tremendous powerplants available for airplanes has 
been the efforts to secure perfomiance by brute strength. 
Absurdities can soon be reached if this trend of development 
continues. It is certainly worth while to consider what can 
be done with a reasonable-sized power-unit, by altering the 
design of tbe airplane. As shown in the last Pulitzer Race. 

The next few years should see n reduction in the pnw*er de- 
manded of pursuit engines. 

It is high time that attention be given to a most important 
problem, the fuel mileage obtainable from a given airplane. 
It is unquestionably true that the average peraon could not 
afford to operate some airplanes, even though he might be 
able to purchase one, because of tbe poor mileage secured 
from a {^lon of fuel. This is en essential eousideration for 


commercial work, due to its effect on the proflte of an operat- 
ing company, and should be given study by the militeiy 
authorities also, on account of the effect it has upon the quu- 
tities of fuel required in case of hostilities. This is, to our 
minds, the best and most obvious reason why the power re 
<iuiremenu for aeronaut'cal powerplants should be reduced 
rather thsn increased. It U not commercially possible to 
build so manj' power units within a given range. AirplMs 
designers must be satisfied with fewer units, if we are to 
i-oiiinicri'ialiw the bun'ncas, 

It is believed that the effect of engine dimensions on man- 
eiivtowbility is largely overeslimatcd. The reason that popular 
•■oiiuiient IS so often to the effect that the engine is the most 
iiii|H>rtatit factor is the fact that there is no ready moans by 
which the aerodynani’c qualities of the airplane affeclu^ 
nuineiivcrahilit.v can be thoroughly analyzed and visualized. 
Por siiiiilnr horse)>owers engine ty)ie rather than overall att 
will have the greatest cITi-ct on the parasite drag of the fuse- 
lag" group. The efficiency of the cnoling.element design for 
water-ctMiIcd engines is <*onsiderahly better than that for air- 
i-oiilcd engnes. Between practical liniita, the effects on tbe 
performance of the airplane of variations in the values of 
engine weights per horsepower, of cooling efficiency, of fad 
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economy and of altitude performance of the engine are very 
]>ronuunce<l. The denulnds of suiicr-pcrformanoe in military 
designs and greatest operating efficiency in commercial des’gas 
will rec{uire the development of engine types which are most 
favorable in these respects. The relative importance of tbe 
lactors involved U governed by the particular service for 
w'hich tile airytlane is designed. 

Problems of jtowerplant installation are centered about the 
need of a Hose cooperafion between the builders of airplanes 
and rngirtcc. Tbe requirements of each system of installstioo 
ran be met only by acquiring a correct knowledge of what 
these requirements are and satisfying them fully. A study 
of tbe engine mounting in complete detail, developing the 
truss system to accomm^ale all of tlie engine forces involved, 
both static and dynamic, is a most important requirement in 
insuring a snecesful installation. Simplicity and practicality 
of design and the auitability of the accessory equipment used 
are most essential in the developmmt of the aevera] power- 
]>Unt aystems. The development of the complete powerplant 
installation must be made with a view to permitting the great- 
est possible degree of service accessibility. Only in such a 
way ran the proper mechanical attention be assured for the 
powerplant. The fact must not be lost sight of that the in- 
dustry is in a formative period and for this reason we must 
expect to spend a tremendous amount of time and money in 
research. W'r cannot standardize without knowledge, and we 
cannot obtain that knowledge without research. 


Papers read at the Joint Session of the and the S,A:E: 


In connection with tbe joint visit of tbe Aeronautic Division 
of The American Society of Mechanical Engineers and the 
Society of Automotive Engineers to the Air Service Station 
St McCook Field, May 31, a very interesting technical pro- 
gram was presented by the members of the Field’s staff. 
Joseph A. Stcinmetz, Chairman of tbe A.S.M.E, Aeronautic 
Division presided. Brief summaries of the eight papers read 
immediately follow. 

Aluminum Cylinder Caalinge 

Discussing this subject, E. H. Dix stated that a satisfactory 
bond between the steel cylinder and the cast aluminum head 
was formed with either aherardized or tinned steel cylinders. 
Sberardizing was decided upon because of the higher melting 

The problem of an alloy for valve.seats inserts and spark- 
plug bushings was solved by the adoption of a rolled phosphor 
bronze containing 3^4 per cent tin chosen because its coef- 
ficient of expansion approximated that of aiuminum. 

Tbe next step after these preliminary experiments was to 
make the castii^. This was made up using dry sand cores 
inside and outside. Three overflow risers were placed to al- 
low for tbe pouring of metal through the mold. 

Metal was poured through the mold so as to heat the 
eylioder and prevent the cracking of the alnminum easting 
if posrible. However, the first casting showed a serious axial 
enusk just over the steel ring. It was therefore decided to put 
a heating coil inaide of the cylinder. This was done and a 
second casting poured. In this ease, however, the cores were 
thoroughly heated before pouring, and the whole mold was 
placed in a core oven at 500 iog. fahr. immediately after 
pouring and allowed to anneal for a day and a half. This 
diminaied the cracking around tbe steel cylinder, but a 
crack developed in another place, that is, between two of the 
valve-seat inserts. It is believed that these difiicnlties ean be 
overcome by slight changes in the method outlined, althongh 
piebeating the mold and the subsequent annealing would make 
a rather expensive produclion job. 

It has therefore been decided to endeavor to find an alloy 
which is less liable to crack than the one previously used 
which was 7 per cent copper, 1 per cent tin, and the remainder 
rinminnm. this being recommended from the experience gained 
in England on a similar proposition. To gruide in this selec- 
tion, a hot-shortness test was devised. This consists in casting 
a test bar around steel lop fixed 12 in. apart. The first three 
bars used in this connection were aluminum alloys containing 
8 per cent copper, 10 per cent copper and 7 per cent copper 
-I- 1 per cent tin, respectively, and these all cracked. The 
fourth bar is a sUicon-alnminum alloy on which the Material 
Section is experimenting at this time. This bar showed no 
crack when cast in this manner. Arrangements sre being 
made at the Bureau of Standards to have coeffieient-of-expan- 
aion tests made on this alloy. 

Mr. Dix pointed out that he had summarized very briefly 
• problem now of very vital interest to the Air Service and 
of which no more than the surface had been scratched, and 
he hoped by so doing an interest might be stimulated among 
the engineers present which would result in valuable sugges- 
hona for future work at the Field in this connection. 

Air-Coolod AirpUmo Engifua 

In his treatment of this subject, S. D. Heron pointed out 
that the advantaps of an nir-cool^ enfrine for military pur- 
poses were that it is less vulnerable to fire, freezing does not 
occur daring long drives, and overiieating due to a steep climb 
BtOTporary, The ^-cooled engine however, has not reached 
the finality of design of the best water-cooled engines, alUion^ 
flinders up to 150 cn. in. of swept volume have equaled tbe 
«st water-cooled practice in power, brake mean effective 


preasure, and exhaust-valve reliability. Fuel economy with 
maximum power mixture is from S to 15 per eent less than 
in the best water-cooled engines. The advantages of tbe au-- 
cooled engine have been shown in service when receiving a 
minimum of skilled attention. They have ^ven piod resulla 
in tbe Egyptian desert and in Mesopotamia. 

.In most designs of a cylinder for the radial engine, a con:- 
promise between cooling efficiency and proper valve operetiou 
'« p-ident- The speaker point^ out that in the aix-cr-'—* 


As to V-engines, twelve-cylinder types up to 240 hp. have 
been eonsirneted satisfactorily and have given good servio*. 
The valve operation of this type is complicated because of tbe 
location of the exhaust side of the cylinder relative to the 
air blast 

Dealing with tbe question of cylinder design, Mr. Heron 
described the results secured by the British with the spherioil 
aluminum head cast or screwed to an integral fined steol 
barrel. He presented data from a number of teats of mii-- 
oooled engine eylindera which show that the highly effieietit 
cylinder baa not a low weight per cubic inch of swept volaim!. 
He illustrated one of the largest and most powerful air- 
cooled cylinder yet made— the R.A.E. 19 T.. with 8 in. bore 
and 10 in. stroke and developing 129 b.hp. 

CarbureloTB for Aircraft 

The carburetor problems of aircraft engines were outlined 
by C. Payette Taylor in hU remarks. A more simple type of 
carburetor ean be utilized in airplane than in antomobilai, 
the open-fnbe type with some form of accelerating well being 
the most common. Most aire.raft engines carry from two 1o 
six carburHors, which constitute* a problem in obtaining 
uniform adjustment and svnchionization. This precludes tie 
ordinary needle-valve fuel adjustment, and fixed fuel oriflciis 
are therefore the rule. The necessity for operating undir 
extreme variations of temperature and pressure requires Oiiit 
the fuel-metering orifices must be large enough to take care 
of the highest denaity at which the engine will operate. .A 
mannal control is therefore provided. 

Extreme variation from the horizontal poaition brings about 
a severe condition for the aircraft carbnretor. This condition 
IS met by carefully locating the float chamber in relation to 
tbe fuel nozzles and metering orifices. 

In order to reduce the fire hazard, the carburetor air intake 
most project outside the engine cowling. This mean that tl* 
aircraft carburetor mnst take its air from a slip stream trav- 
eling from 100 to 200 m.p.h. 

Airplane Camouflage 

The purpose of color camooflage for airplanes as stated by 
Gerald P. Young, is to break up the outline of the plant. 
The coloring of the npper surfaces is a combination of tan, 
blue green and manve purple. Tbe general scheme followed 
ia to divide the surface into three iir^lar areas of laif« 
curving boundaries, applying these three colors both to U* 
npper surface of the top wing and the npper surface of tie 
lower wing. The same colors are brought back along tie 
top of the fuselage and tail surfaces. Tbe idea is to make 
the plane less visible when observed from a^ve, and a tan 
section, blending with tan earth colors, causes it to become 
practically invisible, leaving only tbe dsricer colors wbicli, 
being arranged irregnlarly, throw the eye off from the general 
ontline of the plane and cause the observer to lose tbe plaie 
in tbe background beneath. 

This system is of value for planes left in the open st flying 
fields or when parked in the field at ni^t, and »l«o for cou- 
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ceeline bombers flying et low altitudes and obeereed by 
pnrsuit planes from above. 

The onder anrfaees of planes are eamoaflaged to irive a light 
redeetii^ snrfaee and the coloring scheme is burnished aimn- 
inum, li^t blue, light purple and white. This sj-stem inalces 
it p^ible for an airplane regnlarly finished in dope aod 
Tarnish having a light vcUowisb cast and visible at altitudes 
np to 17,000 ft., to become invisible at an altitude consid- 
erably under 10,000 ft. 

Radio CommuJtiaition 

Dealing with thia anbjeet, O, E. Marvel described the char- 
aeteristirs of eontinuous wave tranamission and (he vaeunni 
tube, the one thing that made the radio telephone posaible. 
He explained that all airplanes radio sets are now designed 
for teleplioning and continuous wave tel^rrspby. He em- 
phasised the iniimrtaiice of radio eoinmunieation, eapecially 
in military movements sneli as artilleiy fire control, infantry 
contact work and reconnoissance. He also emph^ized the 
importance of wireless in direction finding — used during the 
war to locate enemy radio stations and to navigate aircraft. 

A irpioM Radiators 

Lieut, Bayard -Johnson spoke on the subject of airj>lanc 
radiators. He pointed out the fondameotal differences be- 
tween the problems of radiators on an airplane and on an 
sntoniobile engine, emphasising the large quantity of water 
which must be forced through the ain>lane radiator and the 
need for unreatrii'ted flow. The standard radiator core 
adopted by the Air Service Ls made of seamless round <'opper 
tubes with hexagoital ends. It gives sniaK resistanre to water 
flow, has no internal soldered joints, cun he ea.sily installed, 


ia light and la most effective for air speeds of 80 m.pli. 
over. In disenasing the location of a radiator he eoiphaaiM 
the necessity for a support as free from vibration as powhle 
Comparing relative values of frontal, wing, landing-gear sad 
side radiators, the advantages of the side ra^ator were sbowa, 
as they are protected from damage and have high air speeds 
avBi'a>)le. Although the piping is long, it is accessible and 
warms the pilot bands. He also etuphaaized the need for 
accurate information as to the performance of different typ« 
of radiators and stated that the Engineering Division of Iks 
Air Service was progressing favorably in obtaining this ia- 


Aortal Photography 

In discussing serial photography, Capt. O. W. Stevsu 
described dillereut types of Rims and plates and showed tbst 
film in rolls permitting 100 exposures, which does not reqoin 
bnlk>', heavy magazines and is not subject to chipping or 
breakage, is more desirable for aerial photography. With 
suitable ray filters to eliminate haze it is possible to get good 
negatives from heights of three to four miles. A caniert 
specially designed by Major Bagley of the Corps of Engineett 
has three lenses, making one vertical and two oblique negs- 
tives at the same time. At an elevation of 15,000 ft. it 
in an arcs 8 miles wide. With this mechanism artillery firs 
control can be carried into the enemy country with an error 
of but 200 ft. in 15 miles. The use of the camera in mappiiw 
wa.s explained by the speaker, who showed a slide of a mosaie 

Captain Stevens also ex()lained the need for oblique and 
mnse'thrgromid''<le\^i'l V<rs apparatoa, 


International Air Navigation Congress 


Under the patronage of the French Under-Secretary of 
State for Air. the French Chanibre Syndicale dea Industries 
A^ronanliquss has taken the initiative in convening an In- 
ternational Air Congress, to be known as (he First Interna- 
tional Air Navigatioa Congress, and to l>e held coneurrentlv 
with the next Paris Aero Salon, from Nov. 16 to 20, 1921, 
to afford an opportunity of diveuasing the various problems 
connected with commercial aviation. The President of the 
organizing committe is P. E. Flandin, late Under-Secretary 
of Stale for Air, who will be assisted by a number of well- 
known French experts as vice-presidents. The President of 
the Technical Committee will be R. Soreeu, who is President 
of the Avistion Commiasion of the French Aero Club. The 
Air Navigation Committee will be under the presidency of 
Co'onei Sacconey. 

By inviting communications from all interested in the 
question of commercial aviation, it is hoped to establish an 
interchange of ideas which will be of great help in the further- 
ance of aviation all over the worid, and gdve an opportunity 
of discussing such problems as effect the future development 
of commercial flying. Those who wish to help in any way 
toward the Bnceeaa of the Congress can do so in two ways-^ 
by becoming full membera or by becoming sssoeiate members. 
The fee charged for the fomer baa been fixed at 95. while 
aaaoeiate members are charged $3. Full members are entitled 
to send in communications to the Congress, and will also 

are not entitled to send eommnnieationa, but will be able to 
t^e part in any receptions held, or in practical demonstra- 
tions at Le Bourget, etc. Payment should be by cheque or 
money order, made ont to the Chambie Syndicate des Indua- 
tries A^ronauti^, 9, Rue Anatole de la Forge. Paris (XVTI). 
At the eonelosion of the conference the proceedings will be 
published in full, and a copy of the published report will be 
obtainable by aasociate members as well as fnll membera for 
the price of 96. 

IhinM forms of application for membership, aa well as 
intimations of papers or ooramunirations which it is intended 
to submit to the Congress, can be obtained from the OenersI 


Secretary, International Air Navigation Congress, 9, Ra« 
Anatole de la Forge, Paris (XVIIe). 

Communications should be kept as .short as possible — Bbont 
2,000 w'ords w'ill be a snitable length — and should be type, 
written on one side of the paper only. Line drawings may 
accompany the commnnicatioiLS but they should be carefnllj 
drawn, and the space available for their leprodnetjoa i> 
limited to two pages of the report of the Congress. Commoi- 
ications and papers should be submitted before Oct. IS, 1921, 
so as to ensure a rfsnm^ being printed in time for the Cot- 
gress. Papers which arrive after tbst date will not be pob- 
lished nntil the issue, after the Congress, of the Proceedings 

Papers and communications may be written in either of (bi 
following langnages — French, English, German. Italian or 
Spanish. 

With regard to the papers submitted, these should bear <n 
one of the following subjects: — 

IA\ Technical Cemmituo 


(1) The utilization of reeults of wind tunnel model testi 
for full-size Calculations. 

(2) Airplanes and seaplanes (monoplanes or multiplana). 
Thick and thin wings. .All-metal structures and compo^ 


(3) Airships with great carrying eapaeity. 

(4) Commercial aero engines; their arrangement 

(5) Apiiaratus for fixing the ]>osi(ioD of an aircraft 
tracing ita route. 


tbs 

ide( 


(Bl Air Narigaiion Committee 
(6) Air rentes. — Ontline, management wireless, nietectft 
Ic^ccl information, aerodrome installation and ground 


(7) Commercial aviation. — Commercial machines, (lil' 
plane« or seaplanes, passenger, hoods, and mail machine^^ 
Charts. Organization and exploitation of r^nlar air lin* 
Air mail. 

(8) Air legislation. — Regnlstions. Cnstonu, ExaniinaliMl 
of personnel end material. Safety. Insurance. 


The Imber Safety Tank 


Statistics show that qnite a percentage of fatalities doe to 
airplane arcidents were caused by reason of tbe fact that the 
gasoliae tank exploded upon impact with the ground, setting 
fire to the plane, the occupant thereof snecombing to the 
flames before he could extricate himself from tbe wreckage. 

Mr. Jack Imber of London, England, has invented a fuel 
tank for airplanes which it ia claimed is proof against leakage 
ia tbe event of its being punctured and proof against fire 
when pierced by incendiary bullets or other projectiles. It 
appears that a small bullet can inflict extensive damages when 
psking through a fuel tank. In many cases it has b«n found 
that aa ordinary bullet will tear a hole G or 8 in. in diameter 
in the side of tbe tank opposite to that througli which the 
ballet enters. This phenomenon has iierplexed many inventors 
*bo were seeking to prevent the gasoline from leaking from 
ballet holes. Investigation disclosed that the larger hole was 
dae to the enornions pressure of fuel against the far side of 
tbe tank. On entering the tank the progress of the bullet 
is partly arrested by tbe liquid and eets up in tbe liquid a 
pressure wnve which increases both in. area and force from 
tbe point of entry to a distance of approximately 2 ft. 6 in. 
Thns when a bullet travels through a tank its momentum is 
reduced, but on the other hand in a tank of ordinary size it 
is found that np to a certain point the farther one side wall 
is from the other the larger will be the hole torn upon the 
exit of tlip bullet, because the pressure wave in the liquid is 
tbe main cause of the larger hole torn at the exit. 

The Imber principle is to allow the cneigy of the pressure 
wave to diasipate by providing the tank with a resilient outer 
rubber covering, so that when the pn-a-mre excekls a certam 
point the tank yields and the ruhlier stretclies out from the 
side of the tank under pressure. Naturally the highest point 
on the stretched rubber eovering is that througli which the 
ballet makes its exit, and the rubber being stretched makes 
this point also the thinnest portion of the eovering. so that 
when the hnllet leaves and the presaure is relieved the robber 
comes back to its foniier shaiie and completelv closes uu and 
sea's the bullet hoi-. 

The Imber tank is ixini|K.*ed of three parts, an inner tubular 




arc attached, which framework is adapted to fit within and 
conform to the shape of the shell; the metal shell or casin|;, 
which tbe baffle-plate frame .s 
tbber covering which surrounds 
• ' vering returns to 


made of thinned sleet, i 


that i 


covering rubber. 


c shell. The res 

ig against the faniework in such a 

. impossible for the contents to ignite in the event <>f 
ectile being of an incendiary nature. The ont«T 
ivering is of specially prepared rubber, approximately 
thickness. The edges of the tank are reinforced with 
- — rubber strip, in. thick, vulcanized to tie 


taken 


covering, but when a hard blow i 
struction gives. While the framework is strong enough lo 
give adequate bracing lo the tank under ordinaiy usages, it 
is purposely made eollapsible upon (be application of a bloir 
likely lo cause a puncture. In the ease of a landing in whith 
a smash occurs, the robber covering retains the petrol, no 
matter how badly the tank may have been battered. WhL« 
the framework of an aircraft may crumple and strike ftwro- 
fully against the tank or the tank strike the ground, the 
result will merely be a distortion of the shape of the tank, 
thereby minimizing the danger of fire from the inflamniab'e 
liquid that otherwise wonid have been sprayed about the 
wreckage. 

To prove the efficacy of these tanks in the prevention of 
fire a test wa.s recently carried out on a Sopwith CanvH 
machine fitted with the Imber tank. Arrangements were made 
to effect a dive, which was brought about under severe con- 
ditions. The machine was dropped from the airship R.33 
from a height of about 1300 ft. with the engine runnini;. 
After the crash it was found that the engine, back plate and 
controls were forced back to the main tank, tbe cylindei* 
being qnite hot enough to vaporize gasoline had the tank 
hurst. The pi'ot's seat acted as a buffer, and the blow, in 
addition to distorting the tank, caused a slight tear of tlie 
robber cover, hut there was no spray or leakage of gasoline. 


Early Aviation History -I 



Wfioht Hooel B Airclanb (35 Hr. WaroiiT 4 Ctx. Bkoekb) wbicb Afpsaked rx 1911 a>ri> w hi c h Was Oss op 
THE Best Machines o» its Dat. OsTitis Wbioht Is Sdn at the Wheel. 
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Unlicenaed Flying 

The following aceount from oar British eontemporai^ 
Fliphi of the proeaedings against a pilot for an offense under 
the Aet and Regulations relatii^ to aerial navigation will, 
we feel, be self explanatory to oor readers as to why com- 
mercial aviation is on a sound basis in that country when 
compared to the haphazard manner in which it is being 

On Angost 13, before the Croydon Coonty Bench, Capt. 
B. D. C. Heme was snmmoned at the instance of the treasoxy 
for three offcncea neder the Act and Regulations relating to 
aerial navigation. He was charged with (1) flying an Avro 
biplane from Croydon to Newmarket on Jnne 27 without any 
lieense as a pilot to fly passenger or goods aircraft; (2) with 
carrying two passen^rs to Newmarket on the same date with- 
out his machine having been certified ae airworthy; and (3) 
with flying on July 21 with paesengers from Croydon to Car- 
diff without his machine having been inspected before the 
fli^t by a comi^nt person licensed for the purpose. 

The prosecution ssid that people taken up as passengers 
knew that the Air Ministry controlled civil svistion, and 
naturally supposed that the regulations for their safety were 
being obeerved. The defendant was snimnoned for completely 
ignoring them, for he bad no license of any valid sort on the 
day be took two passengers to Newmarket, Jane 27. His 
last license before that expired on May 12, and a letter was 
sent calling attention to that but he ignor^ it. One of the 
things necessary to the granting of a lioense was medical ex- 
amination ; 90 per cent of the accidents happening in the air 
were due in some measnre to the unfitness of the pilot. 

The defense contested this point, and demanded that evi- 
dence be called in support of it. 

Continuing, the prosecution said that if there had been any 
defect on account of the defendant’s health it might have re- 
sulted in the passengers losing their lives. The defendsnt 
took out another license on July 1, when be sstiefaetorily 
pamed the medical examination. 

On the second summons relating to the airworthiness of the 
machine on Jnne 27, the proscetion said that the last valid 
certificate as to the airworthiness of the machine before the 
date in qnestion was March 12. 

An inspector of aircraft testified as to certain defects he 
noticed in tfae machine on July 25, including the frayed con- 
dition of the control wirea. 

The defence said that if thU were really a summons for 
protecting the safety of the pnMic he would call evidence to 
show that there was no safer pilot than Captain Heme. Be 
had flown the equivalent of many times aronnd the world, 
and bad never damaged a person or a machine. What the 
Air Ministry was doing, the defence su;^mstcd, was to protect 
eertain big flying companies who objected strongly to what 
they called the “middle man”, and desired to freeze him out. 
The defense submitted that the offence, if any. was the purest 
technicality, and pointed ont that this matter concerned the 
actual livelihood of the defendant. 

The defendant, giving evidence, declared that on June 27. 
from an ordinary common sense point of view, the machine 
was in absolntely perfect condition, bnt be had not applied 
for a certificate because the machine had been standing by 
since March. Referring to the alleged defect in the machine, 
be added that he would be quite willing to take his mother up 
with the controls frayed in the manner deflcribed, "There is 
not a machine in existence on which you eonid not put your 
finger on controls frayed somewhere,” he observed. 

Dealing with the third snmmons the prosecution said that 
the defendant received £30 (flSO.OO) for taking passengers 
to Cardiff, his machine not having been inspected before the 
fli^t. The following day he endeavored to persuade some of 
the ground men to give him a eeitificate dated tfae previons 
day. 

The defendant explained to the bench that his maebine had 
completed the fiigbt perfectly, therefore it was obvions that it 
was airworthy. He asked for a certificate, which, owing to 
their being no groundsmen about, he could not get on the 
previous day, without any wrongful intention. 

Defendant was fined £10 i$S0) on each of the three sum- 
monses. with £10 10s. (952.50) costa, £40 lOs. ($202.00 in alt. 
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I aird SwaHow i // 

^ ZAmertca's First Commercial Airplane" 

4,500 


NOW 


F.O.B. 

WICHITA, KANS. 


nmediately. At (his price 
irand new in every detail— 
SDgers with full load of fuel 


I NCREASED production enables us to announce this reduction. effecti< 

The Laird Swallow will be the most wonderful buy in America today, 
built in our own factory, powered with the 0X5 motor, carrying three i 
and baggage— Magriificent in performance— remarkably low upkeep and open 

Our new sales plan will be most interesting to every person interested in aviation— Write 
details and bo^let— 

E. M. LAIRD COMPANY 

MANUFACTURERS 
WICHITA. KANSAS 
Ganaral Sales OtHcem 
2216 SO. MICHIOAN AVE., CHICAGO. 



COX-KLEMIN AIRCRAFT CORPORATION 

Consu/ting. Designing and Construcling £ngineers. 

College Point, T«i.phon.. nuJung leoo Long Island, New York 

For immediate delivery: 

Brand New three place Standard, with Mercedes motor. Motor is rated at 160 H.P., and 
develops cloae to 200 H.P. Test flights show perfect balance, great speed, and climb. Re- 
ports of pilot completely satisfactory. Plane flew immediately after test from T.r>»g Island 
to Pittsburgh, Pa. 

PRICE I3SOO.OO 



Write for prices and catalog. All inquiries promptly dealt with. 
Write in and state your requirements. 
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CONDENSITE CELORON 
SILENT GeI^RS 

Every industry may now have silent gears - gears 
that are water, oil and greaseproof - selfsupport- 
ing. vulcanized fibre gears that require no shrouds 
or end plates - touf'h. strong, waterproof vulcanized 
fibre gears that will give service in places and under 
conditions where the average silent gear could not 


are almost as strong as cast iron and far r 
resilient. Equal to sudden shock or heavy strain. 
They save money too. because they save power, 
make a more quiet plant, belter working conditions, 
more contented workmen and speed up production 
generally. 

Most all good gear cutters can supply you with 
Condensite Celoron gears or pinions. Or. we will 
gladly send you the names of gear cutters in your 
neighborhood who will be glad to help you. Write 

Diamond State Fibre Company 

Bridgeport (near Philadelphia), Pa. 
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LEARN TO FLY! 
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DO YOU KNOW 
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Learn to Fly on Mayer Aircraft 

Corp. Field, 

Bridgeville, Pa. 


The only Flying Field at Pittsburgh. 


We have under contract ICr. G. H. Phillips, known as the Human 
Fly who stands on bis head on the wings of our planes while the 
machine does the loop-the-loop and all other hair-rising performances. 
We are prepared to contract for performances. 


HARTSHORN STREAMLINE WIRES 

AiMBihlstl with Hartabora Universal Strap Encts make ihe 
Ideal Aeroplane Tie Rods dinunishad wind resistance 
insuring greater speed. 

Tliis fact was proved in the speed test for the Pulitzer 
Trophy. Four of the first five ships were equipped %vidt 
Hartshorn Streamliae Tie Rods. 

Write for circular A«1 describing our Wires and Strap End 
Fittings. 
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